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New strength criterion for sand with cross-anisotropy

CAO Wei, WANG Rui, ZHANG Jian-min
(State Key Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: It is aimed to develop a strength criterion complying with the principle of objectivity for sand with cross-anisotropy.
First, how the peak strength of anisotropic granular material varies with the loading direction is observed through some typical
tests. Then, the mechanism of the strength mobilizing is analyzed, and a novel dimensionless anisotropy parameter A(o, F),
which measures the relative direction of stress tensor and fabric tensor, is defined. Using this parameter, the spatial mobilized
plane (SMP) criterion is extended to describe the strength of sand with cross-anisotropy. If the position of the depositional plane
is known, there are only two parameters, kyand £, to be determined in the criterion. They can be both easily determined by two

experiments with different loading directions. The essential effectiveness of the new criterion is confirmed by the experimental

facts and numerical modeling.
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Fig. 1 Definition of angle of major principal stress
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Fig. 2 Relationship between peak friction angle and orientation of

major principal stress
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Fig. 3 Nllustration of dominant shear direction
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